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Background: Depression is a signiﬁcant global health burden among the aging population. The strength
and relative importance of some known or potential factors associated with geriatric depression (GD) can
vary with different regions and populations. The objective of this study was to explore the prevalence
and risk factors of depression for the elderly cadres in the city of Fuzhou, China.
Methods: A total of 1910 community-dwelling elderly cadres aged  60 years have enrolled in this study.
The cross-sectional survey was conducted to collect information on demographic characteristics, medical
history, and the factors associated with the depression. Depressive symptoms were assessed using the
30-item Geriatric Depression Scale (GDS). Odds ratios (ORs) and 95% conﬁdence intervals (CIs) were
estimated using unconditional logistic regression models.
Results: The overall prevalence of depressive symptoms was found to be 10.5%, of which 10.6% was in
men and 9.8% was in women. The highest risk factors were lack of social engagement, low family sup-
port, chronic disease, and disturbed sleep.
Conclusion: Depression is common among Chinese elderly cadres. Our results conﬁrmed that late-life
depression remains complex, and lack of social engagement and low family support were associated
with increased risk of GD.
Copyright © 2015, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
The World Health Organization (WHO) estimates that by 2020
depression will be the most important single cause of disability in
both developed and developing countries1. Although depression is
a common mental health problem in the aging population, the
estimates for the prevalence of depression in the elderly differ
greatly2,3. Although previous studies had suggested that factors
such as female sex, lower educational attainment, perceived in-
come inadequacy, and major life events are possible risk factors
associated with geriatric depression (GD)4,5, the strength and
relative importance of some known or potential factors associated
with GD varied widely with regions and population.re that they have no conﬂicts
pidemiology, Department of
dical University, Number 1
08, China.
n@hotmail.com (L. Cai).
tric Emergency & Critical Care MeChina is one of themost rapidly aging countries in theworld and
accounts for one-ﬁfth of the world's adult population aged  60
years and. It has been predicted that by 2020, the number of people
aged 60 years will increase to 243.85 million, representing 17% of
the Chinese population6. The number of individuals with late-life
depression could increase substantially and the accompanying
epidemiological transition will greatly increase the disease burden.
In order to gain a better preventive interventions targeting geriatric
depression, we have carried out this study to explore the preva-
lence rates and associated factors of depression in the elderly
cadres in Fuzhou, China (Fuzhou is located on China's southeastern
coast, the capital city of Fujian province, China).
2. Patients and methods
2.1. Study design and participants
A cross-sectional descriptive survey was conducted in
community-dwelling elderly cadres in Fuzhou, China in 2009.
Therewere 1950 elderly cadres aged 60 years whowere recruiteddicine. Published by Elsevier Taiwan LLC. All rights reserved.
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care database (Cadre Health Care Centre, Fujian province, China).
All patients have retired from the government or other state
employment. They could receive beneﬁts on the health service
from a government-ﬁnanced system and have regular and free
physical examinations, health care, and medications. Among them,
40 patients were not able to complete the questionnaire because of
terminal diseases or severe cognitive impairment. There were 1910
patients who completed the survey, resulting in a participation rate
of 98.0%.2.2. Measures
The 30-item Geriatric Depression Scale (GDS) was originally
developed by Yesavage et al7 in order to assess depressive symp-
toms in geriatric populations. It is widely accepted that the GDS is a
valid and reliable screening tool for elderly depression in English-
speaking, as well as many other non-Englishespeaking coun-
tries8,9. Previous studies have demonstrated an acceptable internal
consistency and construct validity of this instrument among geri-
atric populations, and the Chinese version has also been vali-
dated9,10. The sensitivity was 70.6%, speciﬁcity was 70.1%, internal
consistency reliability was 0.89 (alpha), and the test-retest reli-
ability was 0.85 (alpha). GDS scores between 11 and 20 are gener-
ally considered to represent signiﬁcant mild depression and scores
of 21 are considered severe depression11. In the current study, the
Chinese version of the GDS was used, and the participants with
scores 11were classiﬁed as depressed whereas those scoring < 11
were classiﬁed as nondepressed.2.3. Data collection
A structured questionnaire, including sociodemographic char-
acteristics, physical health, and health-related events, living activ-
ities, and family status, was completed by all individuals. The
patients were also questioned with respect to their social activities
and their family support. The questions related to their social ac-
tivity include, for example, how often did they participate in the
social activities (never, seldom, or frequently); did they participate
in meetings, do they contact their friends often; (present or not);
and do they have many interesting things to do in their day-to- day
life (yes or no). The questions related to their family support
included: do they get along well with their family? (yes or no); will
their family help them out when they were in trouble? (yes or no);
are they satisﬁed with their children? (very unsatisfactory, general
unsatisfactory, general satisfactory, and very satisfactory); how
satisﬁed are they with their marital life? (very unsatisfactory,
general unsatisfactory, general satisfactory, and very satisfactory).
The Physical Health Problems Checklist contains 18 somatic disor-
ders commonly encountered in the elderly people in China，
including chronic bronchitis, pulmonary heart disease, hyperten-
sion, coronary heart disease, hepatocirrhosis, gallstone, chronic
gastritis, chronic enteritis, chronic renal failure, hyperplasia of
prostate gland, diabetes, high blood lipids, cerebral atrophy, lacunar
infarct, Parkinson's disease, sequelae of stroke, cervical spondylosis,
and anemia. Chronic health conditions were evaluated using a self-
report method of doctor diagnosis, and veriﬁed by a physician from
the department of cadres ward, the afﬁliated union hospital, Fujian
Medical University, Fuzhou, China. The participants in this study
were able to have a full understanding of the information presented
on questionnaire, and answered the questions by themselves.
All the participants included in the study gave their informed
consent, and at the conclusion of this study, they were given the
appropriate health counseling based on the information theyprovided. This study was approved by the Institutional Review
Board and Ethics Committee of Fujian Medical University.
Over the course of the study, 143 participants randomly selected
from the name list of all patients were resurveyed using the same
questionnaire 2 months later. Good agreement (90%) on assess-
ment of depression was found between the two surveys. The
interrater reliability was excellent, with an ICC of 0.88e0.96.
2.4. Data analysis
The prevalence of depression among elderly cadres in the
various sex and age (in 5-year increments to age 80 years) groups
was evaluated used the Chi-square test. Student t test or analysis of
variance was conducted to test differences between groups
regarding continuous variables. Adjusted odds ratios (ORs) for
confounding variables and 95% conﬁdence intervals (95% CI) were
calculated to evaluate the associations of the chronic somatic dis-
eases with depression. A stepwise unconditional logistic regression
was performed to assess the independent effects of risk factors for
depression. All analyses were performed using SPSS version 16.0
(SPSS Inc., Chicago, IL, USA). An alpha level of 0.05 was used as the
criterion of statistical signiﬁcance and all statistical tests were two-
sided.
3. Results
3.1. Demographic characteristics
There were 1910 participants who had valid information, with a
mean age of 74.51 ± 6.69 years, and 75.6% (n ¼ 1443) of themwere
aged  70 years. Overall, 1665 of the study participants were men
(87.17%) and 245 werewomen (12.83%). The ratio of men towomen
was 6.80:1. The sex distribution of the patients reﬂected the fact
that the number of male cadres greatly exceeded that of female
cadres in China. Mean age of men (74.41 ± 6.80 years) and women
patients (75.20 ± 5.83 years) was similar (t¼ 1.920, p > 0.05). There
were no differences between sexes in percentage of age groups (c2
＝10.678, df ¼ 5, p > 0.05). All of the participants in this study are
Han Chinese, and have retired from government agencies or public
institutions in Fuzhou, China.
3.2. Prevalence estimates
In the current study,10.5% (n¼ 200) of patients were considered
to be depressed, 9.4% (n ¼ 179) were considered mildly depressive,
and 1.1% (n ¼ 21) were severely depressive. The mean score of the
GDS were presented in Table 1; it was 5.12 ± 4.42 for men and
4.98 ± 4.3 for women (t ¼ 0.471, p > 0.05). The prevalence rate of
depression in men and women was found to be 10.6% and 9.8%,
respectively. No signiﬁcant difference was found between the sexes
(c2＝ 0.137, p > 0.05). However, there were signiﬁcant differences
between the age groups on the GDS score (F¼ 21.034, p < 0.01). The
prevalence rate was from 14.0% to 16.1% for all individuals aged 
75 years, the highest rates (16.1%) can be found in individuals aged
 85 years, and lowest (4.1%) was in the youngest age group of
60e64 years (c2 ¼ 31.672, df ¼ 5, p < 0.01).
3.3. Chronic diseases and depression
Table 2 shows the distribution of each chronic disease by the
presence of depression among elderly cadres. The most frequently
reported chronic diseases were hyperplasia of the prostate gland
(70.63%), hypertension (57.07%), and high blood lipid levels
(42.51%). After adjusting for age and sex, signiﬁcant and positive
associations were noted with pulmonary heart disease (OR ¼ 1.99,
Table 1
Sex and age differences in Geriatric Depression Scale score and prevalence of
depression (n ¼ 1910).
Characteristics Total GDS score No depression Depression
n Mean ± SD n % n %
Sex a
Male 1665 5.12 ± 4.42 1489 89.4 176 10.6
Female 245 4.98 ± 4.38 221 90.2 24 9.8
Age (y) b
60e64 172 3.65 ± 3.22 165 95.9 7 4.1
65e69 295 3.84 ± 4.24 273 92.5 22 7.5
70e74 394 4.37 ± 3.77 369 93.7 25 6.3
75e79 614 5.90 ± 4.73 528 86.0 86 14.0
80e84 323 5.81 ± 4.50 281 87.0 42 13.0
85 or older 112 6.85 ± 4.66 94 83.9 18 16.1
Total 1910 5.10 ± 4.42 1710 89.5 200 10.5
a GDS score: t ¼ 0.471, df ¼ 1908, p ¼ 0.638; depression status: c2＝0.137,
df ¼ 1, p ¼ 0.712.
b GDS score: F ¼ 21.034, p ¼ 0.000; depression status: c2 ¼ 31.672, df ¼ 5,
p < 0.001.
GDS ¼ Geriatric Depression Scale; SD ¼ standard deviation.
Table 2
Chronic diseases of the study population by the presence of depression (N ¼ 1910).
Diseases Total
n
No depression
n (%)
Depression
n (%)
c2-test p
Chronic bronchitis
No 1519 1375 (90.5) 144 (9.5)
Yes 391 335 (85.7) 56 (14.3) 7.778 0.006
Pulmonary heart disease
No 1805 1627 (90.1) 178 (9.9)
Yes 105 83 (79.0) 22 (21.0) 13.02 <0.001
Hypertension
No 820 723 (88.2) 97 (11.8)
Yes 1090 987 (90.6) 103 (9.4) 2.827 0.093
Coronary heart disease
No 1154 1055 (91.4) 99 (8.6)
Yes 756 655 (86.6) 101 (13.4) 11.137 0.001
Hepatocirrhosis
No 1879 1686 (89.7) 193 (10.3)
Yes 31 24 (77.4) 7 (22.6) 3.863 0.032
Gall-stone
No 1581 1423 (90.0) 158 (10.0)
Yes 329 287 (87.2) 42 (12.8) 2.233 0.136
Chronic gastritis
No 1353 1219 (90.1) 134 (9.9)
Yes 557 491 (88.2) 66 (11.8) 1.593 0.208
Chronic enteritis
No 1776 1600 (90.1) 176 (9.9)
Yes 134 110 (82.1) 24 (17.9) 8.507 0.004
Chronic renal failure
No 1821 1643 (90.2) 178 (9.8)
Yes 89 67 (75.3) 22 (24.7) 20.214 <0.001
Hyperplasia of prostate gland
No 734 663 (90.3) 71 (9.7)
Yes 1176 1047 (89.0) 129 (11.0) 0.810 0.368
Diabetes
No 1534 1382 (90.1) 152 (9.9)
Yes 376 328 (87.2) 48 (12.8) 2.630 0.106
High blood lipids
No 1098 982 (89.4) 116 (10.6)
Yes 812 728 (89.7) 84 (10.3) 0.024 0.877
Cerebral atrophy
No 1187 1100 (92.7) 87 (7.3)
Yes 723 610 (84.4) 113 (15.6) 33.017 <0.001
Lacunar infarct
No 1564 1413 (90.3) 151 (9.7)
Yes 346 297 (85.8) 49 (14.2) 6.139 0.014
Parkinson's disease
No 1851 1668 (90.1) 183 (9.9)
Yes 59 42 (71.2) 17 (28.8) 21.849 <0.001
Sequelae of stroke
No 1847 1661 (89.9) 186 (10.1)
Yes 63 49 (77.8) 14 (22.2) 9.596 0.003
Cervical spondylosis
No 1292 1179 (91.3) 113 (8.7)
Yes 618 531 (85.9) 87 (14.1) 12.675 <0.001
Anemia
No 1852 1661 (89.7) 191 (10.3)
Yes 58 49 (84.5) 9 (15.5) 1.625 0.206
Depression and Associated Factors in Elderly Cadres 3195% CI 1.20e3.30), coronary heart disease (OR ¼ 1.43, 95% CI
1.06e1.94), chronic enteritis (OR ¼ 1.95, 95% CI 1.22e3.12), chronic
renal failure (OR ¼ 2.63，95% CI 1.57e4.40), cerebral atrophy
(OR ¼ 2.03, 95% CI 1.49e2.76), Parkinson's disease (OR ¼ 3.02, 95%
CI 1.67e5.49), cervical spondylitis (OR ¼ 1.74, 95% CI 1.29e2.35),
and sequelae of stroke (OR ¼ 2.14，95% CI 1.15e3.99).
Table 3 shows that among the participants, 41.1% (n ¼ 785)
suffered from one to three chronic diseases, 39.8% (n ¼ 761) suf-
fered from four to six chronic diseases, and 15.1% (n¼ 288) suffered
from seven or more chronic diseases. Compared with patients who
did not report chronic conditions, the GDS scores among the pa-
tients with multiple chronic conditions were higher, there were
statistically signiﬁcant differences among the disease groups (F ＝
33.883，df¼ 3, p < 0.001). With regard to the relationship between
chronic diseases and depressive disorders, we found that those
patients with four to six chronic diseases had moderate risk of
depression, and patients with seven or more chronic diseases had
greater risk of depression (OR ¼ 2.77, 95% CI 1.06e7.23; OR
adjusted ¼ 2.38, 95% CI 0.91e6.26). Only 4.0% of patients were
without such an illness, but their depression rates remained 6.58%,
suggesting some other risk factors for elderly cadres with depres-
sion were involved.
3.4. Associated factors for depression
The depression status was deﬁned as the dependent variable in
this study. The variables that were statistically signiﬁcant associ-
ated with depressive symptoms in univariate analyses (on request)
were put into multivariate analyses. Table 4 presents the results of
the ﬁnal multivariate logistic regression model. The factors asso-
ciated with the development of depression in the elderly carders
include lack of social engagement such as lack of participating in
social activities, meetings, and discussions about the situation of
political and social interests, insufﬁcient family support such as
insufﬁcient family connections and family support, old age, chronic
medical disorders, and sleep problems.
4. Discussion
A meta-analysis study had found a 3.86% prevalence rate for
depression in the Chinese older population, compared with a 12%
prevalence rate in Western Europe12. In view of the worldwide
prevalence of geriatric depression, which ranges from 3.5% to 24.1%,
the current prevalence of depression for elderly cadres was 10.5%,which is in the middle of the range for prevalence estimates in past
studies13,14. Although the criteria of depression are different among
several studies, our results indicated that there is a high prevalence
of GD in China compared to previous studies. It also indicated that
late-life depression is relatively common in Chinese elderly cadres.
Our ﬁnding that age was positively associated with depression was
consistent with the ﬁndings of many other surveys15. The preva-
lence of depression increases with advancing age, and very similar
age differences are obtained separately for women and men.
In most studies, women were reported to have a higher preva-
lence of depression than men16,17. Especially in China, older women
generally have lower educational levels and incomes, poorer social
support, and fewer social activities compared to men, which may
contribute to the higher prevalence of depression in women16,18.
Table 3
The number of chronic diseases and odds ratios for depression among elderly cadres in Fuzhou, China (N ¼ 1910).
No. of chronic disease Total
n
No depression
n (%)
Depression
n (%)
OR
(95% CI)
p OR a
(95% CI)
p
0 76 71 (93.4) 5 (6.6) 1.0 1.0
1e3 785 735 (93.6) 50 (6.4) 0.97 (.37e2.50) 0.943 1.01 (0.39e2.63) 0.980
4e6 761 663 (87.1) 98 (12.9) 2.10 (0.83e5.33) 0.119 2.01 (0.79e5.12) 0.143
 7 288 241 (83.7) 47 (16.3) 2.77 (1.06e7.23) 0.037 2.38 (0.91e6.26) 0.078
a ORs were adjusted for age and sex.
CI ¼ conﬁdence interval; OR ¼ odds ratio.
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between the sexes was observed in this study (c2 ＝ 0.137, p ＞
0.05), which was also reported in some previous studies19,20. Sex
alone is not responsible for the development of depression in
elderly people. The elderly female cadres with a high educational
level (senior high school or above) were less likely to suffer fromGD
in this study. The authors suspected more education and higher
occupational classes being the contributing factors for the lower
depression rate. The ﬁnding suggestsmore attention should be paid
to improve the level of women's education and socioeconomic
status in reducing depression among women, and more attention
should be paid to the modiﬁable psychosocial factors associated
with an improvement in depression in the elderly.
In the current study, we observed that a relationship between
depression and chronic somatic diseases, which was commonly
encountered in elderly people in China, among elderly cadres. The
depression rate in the participants reporting one or more chronic
diseases was 10.63% (195/1834), compared with 6.58% (5/76) in
those reporting no chronic diseases (p < 0.01). Patients with major
medical conditions were more likely to suffer from geriatric
depression, which is in agreement with earlier studies conducted in
China21. Several previous studies have reported that the presence of
chronic illness increased the rate of depression among elderly pa-
tients; poor physical health was a strong risk factor for depression4.
However, depressionmay also increase one's chances of developing
physical illnesses and may affect disease progression through bio-
logical mechanisms22e24. The results of the current study indicated
that clinicians should pay more attention to older patients with
depression.
As in all common disorders, depression in late life results from
multiple factors. Previous studies have revealed that higher levels
of social engagement have been associated with higher levels of
well-being and longer survival, and higher engagement in leisure
activities appears to be protective against geriatric depression25e27.
In this study, we have found that poor social engagement was a
general problem among Chinese elderly cadres. After retirement,Table 4
Multivariate logistic regression model of associated factors of depression among elderly
Variables b SE
Age 0.032 0.01
Social activities 1.161 0.43
Participate in meetings 0.361 0.19
Concern about country and people 0.542 0.19
Family help 0.842 0.19
Caring for family and friends 0.604 0.22
Worrying about illness 0.866 0.20
Bedridden 1.063 0.52
Persistent chest discomfort 0.534 0.19
Trouble staying asleep 0.600 0.21
Tiredness after a regular night of sleep 1.009 0.34
Irritability 0.927 0.19
Feeling down 1.582 0.26
Constant 4.589 1.20
CI ¼ conﬁdence interval; OR ¼ odds ratio; SE ¼ standard error.they had a lower frequency of participation in social activities and
leisure activities, loss of social contact, and absence of a friendly
companion. We found that family help was one of the most sig-
niﬁcant associated factors for depression (OR ¼ 0.581, 95% CI
0.400e0.845, p ¼ 0.004). We observed that 41.83% of participants
had childrenwho live far away from them and busy with work, and
the frequency of living alone in these elderly cadres was 23.19%
(443/1910). Family has a strong inﬂuence and plays a critical se-
curity role for Chinese older adults; Chinese sociocultural traditions
are protecting the elderly against depression. Unfortunately,
because of the dramatic shift to a market economy, this protective
factor is eroding. The traditional large family in China is dis-
integrating and family ties are weakening. It may explain, to some
extent, the current higher depression prevalence compared with
that found a few decades ago. Consistent with previous literature28,
we also conﬁrmed that sleep problems were positively related to a
higher depression rate for elderly Chinese cadres.
The elderly with a high level of education might have had better
socioeconomic status than those with a lower level of educa-
tion17,29,30. Compared with other elder populations, the elderly
cadres in this study generally had received higher levels of educa-
tion (senior high school or above). However, even with high levels
of social status in this unique elderly group (cadres, senior in-
tellectuals), and their social status failed to relieve the intrusion of
depression. Our results conﬁrmed that the causes of geriatric
depression are complex. The results from this study provide further
understanding on the association between risk factors and
depression, and offer special insights into the effective prevention
of geriatric depression.
Some limitations of the current study should be noted. First, the
cross-sectional nature of this study limits the ability to infer causal
directions. We have only examined the cross-sectional association
between potential predictors and depression, rather than a pro-
spective relationship between them. Second, the Physical Health
Problems Check list used in the current study contains somatic
disorders commonly encountered in elderly people in China, but itcadres in Fuzhou, China (N ¼ 1910).
OR 95% CI p
6 1.033 1.002e1.065 0.040
3 0.313 0.134e0.731 0.007
3 0.697 0.478e1.017 0.061
1 0.581 0.400e0.845 0.004
9 0.431 0.292e0.636 <0.001
6 0.547 0.351e0.852 0.008
6 2.378 1.588e3.561 <0.001
4 2.895 1.036e8.088 0.043
6 1.706 1.161e2.506 0.006
9 1.822 1.187e2.798 0.006
1 2.742 1.406e5.346 0.003
7 2.526 1.719e3.713 <0.001
3 4.867 2.908e8.144 <0.001
9 0.010 <0.001
Depression and Associated Factors in Elderly Cadres 33was not possible to examine the effect of the full range of possible
diseases and health problems on depressive symptoms. Finally, a
questionnaire developed by the investigators was in line with the
literature, but the evaluation of the potential risk factors exposure
was limited. Longitudinal studies and more speciﬁcally designed
questionnaires will be needed to explore a causal relationship and
its mechanisms.
In summary, this is one of the few community-based studies
examining the association of depression and associated factors in
Chinese elderly cadres. We have found that depression is more
common among Chinese elderly compared with the prevalence
found 2 decades ago. The ﬁndings conﬁrm that late-life depression
remains complex. It is important to establish a comprehensive
prevention and treatment intervention for geriatric depression.
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